Characterisation of a Talaromyces emersonii thermostable enzyme cocktail with applications in wheat dough rheology.
In this paper, we report new sequence data for secreted thermostable fungal enzymes from the un-sequenced xylanolytic filamentous fungus Talaromyces emersonii and reveal novel insights on the potential role of enzymes relevant as wheat dough improvers. The presence of known and de novo enzyme sequences were confirmed through NanoLC-ESI-MS/MS and resultant peptide sequences were identified using SWISS PROT databases. The de novo protein sequences were assigned identity based on homology to known fungal proteins. Other proteins were assigned function based on the limited T. emersonii genome coverage. This approach allowed the identification of enzymes with relevance as wheat dough improvers. Rheological examination of wheat dough and wheat flour components treated with the thermostable fungal enzyme cocktail revealed structural alterations that can be extrapolated to the baking process. Thermoactive amylolytic, xylanolytic, glucanolytic, proteolytic and lipolytic enzyme activities were observed. Previously characterized T. emersonii enzymes present included; β-glucosidase, xylan-1,4-β-xyloxidase, acetylxylan esterase, acid trehalase, avenacinase, cellobiohydrolase and endo-glucanase. De novo sequence analysis confirmed peptides as being; α-glucosidase, endo-1,4-β-xylanase, endo-arabinase, endo-glucanase, exo-β-1,3-glucanase, glucanase/cellulase, endopeptidase and lipase/acylhydrolase. Rheology tests using wheat dough and fractioned wheat flour components in conjunction with T. emersonii enzymes show the role of these novel biocatalysts in altering properties of wheat substrates. Enzyme treated wheat flour fractions showed the effects of particular enzymes on appropriate substrates. This proteomic approach combined with rheological characterization is the first such report to the authors' knowledge.